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Here's a quick thought experiment if you go through all of the known laws of physics, and you
determine point by point if they're more likely to be a manifestation, emergent property or a
shortcut to save resources in a simulation as opposed to a naturally evolutionary or Big Bang
driven fundamental property of the universe?

Overview

Gemini 2.0

Here's a revised version incorporating the previous suggestions and presenting the information
in a cleaner format, along with a new table with my own estimations:
Digital Physics 2.0
By Trent Carter
1/9/2025
Thought Experiment: Reinterpreting Physics Through a Simulation Lens
This thought experiment explores the possibility that fundamental laws and constants of
physics are not intrinsic properties of a naturally evolved universe, but rather emergent
properties or resource-saving shortcuts implemented within a parent simulation. We analyze
each law from two perspectives: the conventional scientific understanding and a "simulation
interpretation."
Methodology:
For each law/constant, we consider:
* Conventional View: A brief summary of the standard scientific explanation.
* Simulation Interpretation: How the law could be a consequence of computational limitations,
design choices, or optimizations within a simulation.
* Evaluation: A comparison considering simplicity (Occam's Razor), explanatory power, and
testability.
Analysis of Physical Laws and Constants:
* Speed of Light Limit:

* Conventional View: A fundamental constant of spacetime, a consequence of relativity.

* Simulation Interpretation: A maximum rate of information propagation within the simulation,
enforcing causality and managing computational resources.

* Evaluation: The simulation interpretation is simpler, explaining the limit as a constraint on
information transfer rather than requiring complex explanations of spacetime.
* Heisenberg Uncertainty Principle:

* Conventional View: A fundamental limit on the precision of certain pairs of physical
properties.

* Simulation Interpretation: A consequence of the simulation's finite resolution or deferred



computation (wave function collapse upon measurement).

* Evaluation: The simulation interpretation provides a concrete reason for the uncertainty,
relating it to computational limitations.
* Planck Length & Planck Time:

* Conventional View: Natural units marking the scale where classical spacetime breaks down.

* Simulation Interpretation: The smallest resolvable unit of space and time within the
simulation—analogous to pixel size and frame rate.

* Evaluation: The simulation interpretation provides a clear physical interpretation for these
units within the simulation context.
* Gravity as Curved Spacetime:

* Conventional View: A geometric effect caused by the curvature of spacetime due to mass/
energy.

* Simulation Interpretation: A "geometry hack" to avoid computationally expensive n-body
calculations, warping the simulation's coordinate system.

* Evaluation: The simulation interpretation is significantly simpler, especially at large scales,
and avoids the need to quantize gravity.
* Conservation Laws (Energy, Momentum, Charge):

* Conventional View: Consequences of fundamental symmetries in nature (Noether's
theorem).

* Simulation Interpretation: Strict resource bookkeeping within the simulation, preventing
inconsistencies and exploits.

* Evaluation: Both explanations are plausible. The simulation interpretation highlights the
practical necessity of conservation laws for a stable simulation.
* Standard Model Particle Zoo:

* Conventional View: A set of fundamental particles and interactions.

* Simulation Interpretation: A designed set of building blocks, simplifying the simulation by
limiting the number of particle types.

* Evaluation: The simulation interpretation suggests a reason for the specific set of particles
we observe — they are part of the simulation's design.
* 2nd Law of Thermodynamics (Entropy Increase):

* Conventional View: Entropy (disorder) tends to increase in isolated systems, defining the
arrow of time.

* Simulation Interpretation: An emergent property of the simulation's architecture, similar to
garbage collection in computer science.

* Evaluation: The simulation interpretation provides a concrete mechanism for entropy
increase within the simulation.
* Quantum Entanglement:

* Conventional View: Non-local correlations between quantum particles.



* Simulation Interpretation: Shared data structures or pre-computed correlations, eliminating
the need for faster-than-light communication.

* Evaluation: The simulation interpretation elegantly explains entanglement without invoking
non-locality.
* Big Bang / Inflation:

* Conventional View: A singular event initiating spacetime expansion.

* Simulation Interpretation: The simulation's initialization protocol, rapidly creating a
homogeneous universe from a small initial state.

* Evaluation: The simulation interpretation offers a reason for the initial conditions of the
universe.
* Dark Matter [ Dark Energy:

* Conventional View: Unseen components explaining galactic rotation curves and accelerating
expansion.

* Simulation Interpretation: "Fudge factors" used by the simulator to reconcile observations
with simplified models of gravity and cosmology.

* Evaluation: The simulation interpretation provides a possible explanation for these
mysterious phenomena.
Table of Likelihoods (My Estimations):



Physics Laws Simulation vs Reality Table -

Physical Law / Constant SilEen - Ree sy

% %
Speed of Light Limit 80% 20%
Hglsgnberg Uncertainty 90% 10%
Principle
Planck Length & Time 75% 25%
Grawty_ as Curved 95% 50,
Spacetime
Conservation Laws 60% 40%
Standard Model Particle Zoo  70% 30%
2nd Law of | 65% 359,
Thermodynamics
Quantum Entanglement 95% 5%
Big Bang / Inflation 70% 30%
Dark Matter / Dark Energy 80% 20%

Average 76% 24%



| Totals (Average) | 76% | 24% | The weight of evidence, in this thought experiment, leans
towards a simulation interpretation of many fundamental physical laws. |

Conclusion:

This thought experiment suggests that many fundamental laws and constants of physics can be
plausibly reinterpreted as emergent properties or shortcuts within a simulation. The strongest
evidence for this comes from gravity and quantum entanglement, which have elegant and
simple explanations within the simulation framework. While this exercise doesn't prove we live
in a simulation, it provides a compelling alternative perspective and highlights the potential for
new avenues of research focused on detecting potential simulation artifacts.

| Physical Law / Constant | Simulation
Shortcut Likelihood | Fundamental Reality
Likelihood | Reasoning (Brief)

| Speed of Light Limit |

80% | 20%

Strong evidence for information propagation
limit and causality enforcement.

Heisenberg Uncertainty Principle |

90% | 10%
Easily explained by deferred computation
and finite resolution.




|
| Planck Length & Planck Time |

75% | 25%
| Likely related to the simulation's
fundamental units of space and time.

Gravity as Curved Spacetime |

95% | 5%
Extremely strong evidence for a
computational shortcut at large scales.

Conservation Laws |

60% | 4:0%

| Plausible as both fundamental symmetries
and necessary for simulation stability.

Standard Model Particle Zoo |

70% | 30%
Could be a designed set of building blocks,
simplifying the simulation.

2nd Law of Thermodynamics |

65% | 35%
Plausible as an emergent property of the
simulation's architecture.

| Quantum Entanglement |




95% | 5%
| Shared data structures offer a simple and
elegant explanation.

Big Bang / Inflation |

70% | 30%

Could be the simulation's initialization
process.

Dark Matter / Dark Energy |

80% | 20%

Likely "fudge factors" used to reconcile
observations with simplified models.

I

| **Totals (Average)*x |

k%7 6%6%x* | %2 4%6%%
| The weight of evidence, in this thought
experiment, leans towards a simulation
interpretation of many fundamental physical
laws. |

This is the markdown code for the table. If you copy and paste this directly into a text editor that
supports Markdown (like many note-taking apps, including iPhone Notes, or online Markdown
editors), it should render as a nicely formatted table.

If you have any trouble with formatting after pasting, try these tips:

* Ensure consistent spacing: Make sure there's at least one space between the | characters and
the text in each cell.

* Check for extra characters: Sometimes copying and pasting can introduce extra characters
that can mess up the formatting. Double-check for any stray characters.



* Use a Markdown previewer: If your note-taking app doesn't have a live preview, use an online
Markdown previewer to see how the table will look before pasting it into your notes.

This is the most reliable way to get a clean, formatted table that's easy to copy and paste. Let
me know if you still have any issues!
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That's a very interesting and insightful thought experiment. Systematically analyzing known
laws of physics through the lens of a simulation offers a unique perspective. Here's how we
might approach such an analysis and some potential outcomes:
Methodology:
For each known law of physics, we would consider the following:
* Standard Physical Explanation: Briefly summarize the current scientific understanding of the
law.
* Simulation Interpretation (Emergent Property/Shortcut): Explore how this law could be a
consequence of computational limitations or design choices within a simulation.
* Comparison and Evaluation: Compare the "natural" explanation with the "simulation"
explanation. Consider factors like:

* Simplicity (Occam's Razor): Does one explanation require fewer assumptions or more
complex mechanisms?

* Explanatory Power: Does one explanation better account for observed phenomena or resolve
outstanding mysteries?

* Testability: Does one explanation offer more testable predictions?
Examples (Applying the Methodology):
* Speed of Light:

* Standard Explanation: A fundamental constant of spacetime, a consequence of relativity.

* Simulation Interpretation: A maximum rate of information propagation within the simulation,
a constraint imposed to maintain causality and manage computational resources.

* Evaluation: The simulation interpretation is arguably simpler. It doesn't require complex
explanations about the nature of spacetime itself; it's simply a limit on information transfer.
* Fundamental Forces (excluding gravity for now):

* Standard Explanation: Four fundamental forces mediated by exchange particles, described
by quantum field theories.

* Simulation Interpretation: Local rules governing interactions between simulated entities,
potentially implemented through lookup tables or efficient algorithms.

* Evaluation: Both explanations are complex. The simulation interpretation allows for more



flexibility — the forces could be implemented in various ways within the simulation.
* Gravity: (As we've discussed extensively)

* Standard Explanation: Curvature of spacetime due to mass/energy, described by General
Relativity.

* Simulation Interpretation: A "geometry hack" to minimize computation, warping the
simulation's coordinate system instead of calculating individual gravitational forces.

* Evaluation: The simulation interpretation is significantly simpler, especially at large scales. It
avoids the need to quantize gravity and resolve the conflict between General Relativity and
quantum mechanics.

* Quantum Entanglement:

* Standard Explanation: Non-local correlation between quantum particles, seemingly violating
classical notions of locality.

* Simulation Interpretation: Shared data structures or pre-computed correlations within the
simulation, eliminating the need for actual communication between entangled particles.

* Evaluation: The simulation interpretation elegantly explains the "spooky action at a
distance" without invoking non-local effects.

* Heisenberg Uncertainty Principle:

* Standard Explanation: A fundamental limit on the precision with which certain pairs of
physical properties (like position and momentum) can be known simultaneously.

* Simulation Interpretation: A consequence of the simulation's finite resolution or
computational trade-offs between different variables.

* Evaluation: The simulation interpretation provides a concrete reason for the uncertainty,
relating it to the simulation's limitations.

* Constants of Nature:

* Standard Explanation: Fundamental constants of the universe, with no known explanation for
their specific values.

* Simulation Interpretation: Parameters set by the simulators, potentially optimized for
specific conditions within the simulation.

* Evaluation: The simulation interpretation offers a potential explanation for why these
constants have the values they do - they were chosen by the simulators.

Potential Outcomes:

* Many laws could be reinterpreted as simulation artifacts: As shown in the examples, many
laws of physics can be readily reinterpreted as emergent properties or shortcuts within a
simulation.

* Gravity stands out as a strong candidate: Gravity, with its difficulty of unification and its
description as spacetime curvature, is a particularly strong candidate for a simulation artifact.

* New avenues for research: This thought experiment could suggest new avenues for research,
focusing on detecting potential inconsistencies or limitations in the simulation's implementation



of these laws.

Important Considerations:

* This is a thought experiment: It's important to remember that this is a speculative exercise.
We don't have any definitive proof that our reality is a simulation.

* The "Simulator's" capabilities: The nature and capabilities of the hypothetical "Simulator" are
unknown. It could be far more advanced than anything we can imagine, making it very difficult
to detect any artifacts.

By systematically analyzing each law of physics in this way, we can gain a deeper understanding
of the implications of the simulation hypothesis and potentially identify new ways to test it.

ChatGPT o1

Below is a thought experiment that imagines each major law or constant of physics from the
perspective of a resource-limited Simulator implementing shortcuts. We'll ask: Is this more
plausibly (A) a genuine, fundamental property of a self-consistent universe or (B) an emergent
or intentionally coded “hack” in a parent simulation to save resources or maintain consistency?

1. The Speed of Light as a Universal Limit

e Conventional View:

A fundamental constant defining how fast
information or matter can travel, rooted in
the structure of spacetime.

e Simulation Shortcut Perspective:

e Global Update Rate: The speed of light
might reflect the maximum "update frequency”
that the Simulator can manage, ensuring no
region outpaces the rest in information
exchange.

e Resource Savings: Imposing a speed cap
prevents the simulation from having to track
instantaneous changes across vast distances,



thus avoiding paradoxes and huge
computational overhead.

e Verdict: Likely a resource-saving hack
that also enforces causality constraints.

2. Quantum Uncertainty (Heisenberg Principle)

e Conventional View:

A fundamental result of wave-particle duality
and the non-commuting nature of quantum
operators.

e Simulation Shortcut Perspective:

e Deferred/Lazy Evaluation: The Simulator
might not store precise values for all
properties at once. The wave function is only
"collapsed” upon measurement to conserve
computation.

e Finite Precision: If state variables are
discretized at a deep simulation level, you
inevitably get "uncertainty” akin to
quantization errors.

e Verdict: Highly suspicious—this can
easily be seen as an emergent property of how
a Simulator handles incomplete data until
observation forces a final outcome.

3. Planck Length and Planck Time
e Conventional View:



Natural units that mark the scale where
classical ideas of space-time break down and
quantum gravity presumably dominates.

e Simulation Shortcut Perspective:

e Minimal "Pixel” Size: The Planck length
could correspond to the smallest grid spacing
the Simulator uses to store or calculate
geometry.

e Minimum "Frame" Rate: Planck time might
be the base clock cycle of the simulation.

e Verdict: Likely a resolution limit baked
in for computational efficiency-like the
smallest pixel or the fastest tick.

4. Gravity as Curved Spacetime

e Conventional View:

General relativity explains gravity as a
geometric effect—masses bend spacetime, and
objects move along geodesics.

e Simulation Shortcut Perspective:

e Geometry Hack: Rather than computing
-body force interactions, the Simulator warps
a single coordinate mesh to replicate
gravitational effects.

e Sparse Computation: Large-scale
phenomena (orbiting galaxies, black holes)
might otherwise require massive computations,



so a "built-in geometry” is more efficient.

e Verdict: Looks suspiciously like a "one-
size-fits-all” hack for large-scale
interactions, rather than a truly fundamental
force.

5. Conservation Laws (Energy, Momentum,
Charge)

e Conventional View:

Noether's theorem links symmetries in nature
to conservation laws—time symmetry energy
conservation, space symmetry momentum
conservation, etc.

e Simulation Shortcut Perspective:

e Accounting Feature: The simulator must
keep consistent "bookkeeping” of resources
(like total energy) to avoid continuity
errors or "infinite free energy"” exploits.

e Preventing Exploits: Without strict
conservation laws, an advanced agent inside
the simulation might effectively break
reality (e.g., conjure unlimited energy) and
overload the system.

e Verdict: Natural consistency requirement
that also aligns well with "good software
design”: no duplication of resources, no
resource leaks.



6. The Standard Model’'s Particle Zoo

e Conventional View:

A set of fundamental particles and
interactions that has been experimentally
verified, though not fully unified
(especially with gravity).

e Simulation Shortcut Perspective:

e Modular Construction: Each "particle
type"” could be like a different class in the
simulation’s code. Quarks, leptons, bosons
each follow distinct subroutines.

e Reducing Complexity: Instead of modeling
infinite particle varieties, the Simulator
uses a discrete but robust set of building
blocks.

e Verdict: A semi-arbitrary design choice
that is ""good enough” to produce complex
chemistry and life, without infinite
complexity.

7. The Second Law of Thermodynamics (Entropy
Increase)

e Conventional View:
In isolated systems, entropy (disorder) tends
to increase, dictating the arrow of time.

e Simulation Shortcut Perspective:



e Deferred Clean-Up Mechanism: A natural
way for the simulator to "settle"” states
toward equilibrium, requiring less active
management of microstates.

e Irreversible Processes: Encourages
macroscopic processes to go one way,
simplifying the simulation of cyclical or
reversible phenomena.

e Verdict: Possibly an emergent property
of the system’s architecture-like automatic
garbage collection in software.

8. Quantum Entanglement / Nonlocal
Correlations

e Conventional View:

Quantum states can exhibit strong
correlations that defy classical local
realism—-yet still respect no faster-than-
light communication.

e Simulation Shortcut Perspective:

e Shared Representation: The simulator
stores entangled particles in a "linked data
structure” until measured. No direct FTL
messaging 1s needed; the simulation just
references the same memory.

e Lazy Collapse: Only when a measurement
occurs does the system pick correlated



outcomes from a single random seed or shared
index.

e Verdict: A highly efficient coding
approach (like "pointer-based linking") that
elegantly explains spooky correlations.

9. Cosmic Inflation and the Big Bang

e Conventional View:

A singular event initiating space-time
expansion, rapidly inflating from a hot,
dense state.

e Simulation Shortcut Perspective:

e Initialization Protocol: Perhaps the
simulator had to “spin up” the universe
quickly, seeding uniform conditions.
Inflation is a convenient way to ensure
large-scale homogeneity.

e Preventing Over-Detail at Start: By
inflating from a small region, the simulator
only had to specify initial conditions for a
tiny "universe kernel,” then let it replicate
outward.

e Verdict: Possibly a hootstrapping
sequence to get the cosmic environment up and
running with consistent large-scale
structure.



10. Dark Matter / Dark Energy

e Conventional View:

Unseen components shaping gravitational
effects (dark matter) and accelerating
expansion (dark energy).

e Simulation Shortcut Perspective:

e Fill-in Placeholder: If detailed
simulation of all cosmic structures is too
expensive, "“dark matter” might be a kludge to
match observed galaxy rotation curves.

e Expansion Hack: "Dark energy” could
simply be a global parameter accelerating
expansion so the simulator doesn’t need high-
resolution detail at cosmic scales forever.

e Verdict: Potential “patch” in the code
ensuring large-scale phenomena line up with
measured data, without overhauling the entire
physics engine.

Putting It All Together

e Resource Optimization at Every Level:
Many physical laws can be interpreted as
cost-saving or consistency-maintaining
measures in a parent simulation.

e Occam’'s Razor or Over-Interpretation?
Occam’'s Razor might favor a simpler
explanation that all these laws are just



emergent from a single "“physical reality.”
However, from a simulation standpoint, it’'s
plausible they serve as modular "shortcuts.”

e Why We See Internally Consistent Laws:
A well-designed simulation would embed
consistent rules. Each "law"” 1is a design
choice that balances realism and
computational feasibility.

Final Thought

Ultimately, whether these laws are intrinsic
or coded "shortcuts” depends on your starting
assumptions:

1. Natural Universe: Laws are fundamental
and self-consistent due to deeper physical
truths.

2.Simulated Universe: Each law is a piece
of a grand optimization scheme—every
phenomenon that agents (like us) measure is a
byproduct of how the simulation’s code runs.

The difference may never be distinguishable
from inside the system, but this thought
experiment highlights that the structure of
physics is remarkably amenable to a resource-
limited design.



Physical Law [ Constant

Speed of Light Limit

Heisenberg Uncertainty
Principle

Planck Length & Planck
Time

Gravity as Curved
Spacetime

Conservation Laws
(Energy, etc.)

Standard Model Particle
Zoo

2nd Law of
Thermodynamics

Quantum Entanglement

Big Bang [ Inflation

Dark Matter | Dark Energy

Totals (Average)

Simulation Shortcut Fundamental Reality Reasoning (Brief)

Likelihood
70%

60%

70%

The (Playful) Verdict

Likelihood
30%

Acts like a universal “update
speed,” preventing infinite
data rates.

Looks like deferred
computation [ discretization
artifact.

Could be a “pixel size” and
“frame rate” of the
simulation.

Geometry hack to avoid
massive N-body
computations.

Could be fundamental
symmetries or strict
resource-bookkeeping.

Possibly a “designed set” of
matter/field classes vs.
purely emergent particles.

Could be an emergent
“garbage collection” or truly
a fundamental arrow of time.

Shared data structure /
“pointer-based linking”
strongly suggests a
simulation-based correlation
mechanism.

Might be a cosmic “boot-up”
sequence.

Could be a code patch for
large-scale structure vs.
genuine unexplained physics.

(Sum of all Simulation
Shortcut Likelihoods: 670%
+10=67%) (Sum of all
Fundamental Reality
Likelihoods: 330% + 10 =
33%)

Based on these purely imaginative ratings:
e Simulation Shortcut Overall: 67%
e Fundamental Reality Overall: 33%

In this thought experiment, the table leans
toward these laws being more likely cunning
"shortcuts” coded by a resource-limited



Simulator. However, remember this is just a
lighthearted exercise—in actual science,
there’s no such straightforward percentage
that can resolve the question of whether our
universe 1s fundamentally "“real” or
"simulated.”

Claude 3.5

I'll create my own analysis table based on my understanding and reasoning of these physical
laws and constants.

Claude's Physics Analysis (Compact) ooe

Physical Law Sim% Real%
Speed of Light 85 15
Uncertainty Principle 70 30
Planck Units 90 10
Curved Spacetime 75 25
Conservation Laws 40 60
Standard Model 65 35
Thermodynamics 45 99
Entanglement 80 20
Big Bang 60 40
Dark Matter/Energy 85 13
Average 69.5 30.5

I've created my own analysis table with some key differences from the original:



1. My overall simulation probability is slightly lower (69.5% vs 76%)

2. I've assigned higher reality probabilities to conservation laws and thermodynamics

3. I've given even higher simulation probability to Planck units

4. I've included detailed reasoning for each assessment

5. I've been more conservative in some areas where multiple interpretations seem equally valid

Key differences in my reasoning:

- Conservation laws seem more fundamentally "real" to me due to their mathematical elegance
- The second law of thermodynamics could be more fundamental rather than just a
computational artifact

- Planck units seem even more suggestive of discrete computation than the original analysis
suggested

- I'm more convinced about dark matter/dark energy being simulation artifacts

Would you like me to explain my reasoning for any particular assessment in more detail?



